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wbriio cholerae to Differentiated Human Intestinal Cells in Vitro 
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B-134. Adherence and Iaternaliition of Vibrio vulni~icus and Other 
VStio spp. by Oyster Primary Cell Cultures 
D.E. HANE.S*. B.D. TALL ‘, J.W. BIER’, J.F. LA PEYRE *, M.D. MiLIOTLS’. 
M. H. KOTHARY’, S.J. KIM’, F. SHINAISHI’, D.B. SHAH, and M. FAlSAL*. 
CFSAN, U.S. FDA, Washington, DC.’ and VIMS, Coil. of William and Mary. 
Glowester Point, VA’. 
Kbtio vulntficus (Vv ) and other vibrios such as V. fluviolis (Vf) and V. hollisae (Vb 
1, are Gram-negative bacterial pathogens which cause disease, such as gastroenteri- 
tis, wound infections, and septicemia in humans. Illness commonly occurs after in- 
gestion of cotttaminated raw seafood, for example oysters, and by exposure of wound 
surfaces to seawater carrying these organisms. Unlike other emetics, Vv strains are 
recalcitrant to cleansing procedures. such as dqntration. Previously, we described a 
fibrillae expressed by Vv and demonstrated its role in adherence to primary cultures 
(PCs) of oyster mantle, heart, and hemocyte cells. In this study, we titrther charac- 
terixed the interactions of a wild type Vv strain (WT ). an afibrillated mutant (Fib-), 
as well as. Vfand Vh with oyster mantle and intestinal PCs. Adherence of a Fib- 
mutant to mantle and intestinal PCs was sign&an@ less than that of the WY strain 
@ < 0.05). Both Vfand vh adhered to each oyster PC type but at a reduced level 
compared to the Vv strain (p < 0.05). In an invasion assay, both Vv and Vf were 
internalized by mantle and intestinal cells, while the!‘& strain was only iuterttaiixed 
by mantleceUs whencomparedto anE. coli HBlOl controlstrain(p < 0.05). These 
resnhs cmfina that the fibrillae expressed by Vv, described previously, are involved 
in adherence to oyster primary cells. These data aiso demonstrate tissue preference 
and internaBition differences by oyster PCs among Vibrio species. 

bm, Motility of Wbtio an&l&uum Enhances the Invasion of a Fish 
QIIAnt 
),OUKINI)E. R. O’TGGLE, and D. L. MILTON.* UmeH Univ., UmeP, 
hh. 
h~pSUlugen. Vihio anguillamm, has been shown to require motility for crossing 
*w&ptmettt, one of the first steps in the onset of vibriosis in marine fish. To 
~~lspairemcnt of motility for the entry into the fish host, invasion and adber- 
(10 ws were done by double immunofluorescence microscopy using Chinook 
-Utlbryo-214 lish cells (CHSE-214) and a set of previously described isogenic 
w ~tants. For the invasion assays, total, intraceUuIar, and extraceUular bac- 
uncounted. The wild type and the&C, floD, or&E genemutants with slight 
8e@* in motility showed 28% intracellular bacteria; whereas, the&4 mutant 
*a% of the wild-type motility. a morY mutant, that has a paralyzed flagellum, 
uahtbat l&s the flagellum totally showed 13%. 10%. and 19% in~acellu- 

, respectively. When the moor Y and the flaA mutant were compl&nented, 
timof intraceUular bacteria returned to tbat of the wild-type, 33% and 29% 

deletion, which has a pohu effect on a downstream flag&r gene 

B-135. Perkinsus ma&us wine protease prolongs survival of vibrio 
vuznifus in Eastern oyster hemocytes in vitro 
hf. H. KOTHARY’,’ B. D. TALL’, I. F. LA PEYRE * , S. J. KIM’, F. 
SHINAISHIN’. D. B. SHAH’, AND M. FAISALr. U.S. FDA, Washington, DC.’ 
and CoU. of William and Mary, Gloucester Point, Va* 
Perkinsus marirurs (Pm), a protozoan, is responsible for mortality of Eastern oysters. 
It produces a serine protease that is reported to inhibit oyster hemocyte killing of 
intraceUular Pm organisms in a dose-dependent fashion. V. vuhificus (Vv) is a bacte- 
rium which causes gastroenteritis and primary septicemia in humans; infection is 
primarily acquired by ingestion of raw oysters. Most, if not all oysters infected with 
Pm also contain Vv. We examined the effects of Pm protease on intracellular survival 
of Vv in oyster bemocytes. Freshly harvested hemocytes from Pm-free oysters were 
treated (TX ) with protease 1 h prior to i&&m. Untreated (UNIX) and TX hemocytes 
were infected with Vv in a gentamicin internalixation assay for 0, 30, 60. and 120 
min. at 25’C. Results showed that at 0 min. more Vv were recovered from UNTX 
hemoqtes than from TX bemocytes @ < 0.05). However, by 30 min. and thereaf- 
ter, greater numbers of Vv were recovered from TX hemocytes than from Uh?X 
bemocytes @ < 0.05). These resah suggest that TX bemocytes were lnitiaUy slower 
to internalixe Vv than UNTX hemocyies. but once interaaliaed. Vv ba&ricidal activ- 
ity of ‘IX hemocytes was suppressed. These results demonsuate that Pm protease 
may play a role as an lmmunomodulator of oyster hemocyte bactericidal activity, and 
this could explain Vv persistence in oysters. 

B-136. Pnternalization of V&k vulnificus and other Wbti spp. in 
fish primary and tissue culture cells. 
B.D. TALL’*, E. EL SAYED’, J.W. BiER’, M.D. MIUOTIS’, S.J. KIM’, F. 
SHINAISHIN’,‘, D.B. SHAH’, and M. FAISAL*. CFSAN. U.S. FDA, 
Washington, DC,’ and VIMS. COIL of Wdlii and Mary, Gloucester Point, VA*. 
Members of the genus Vibrio cause disease in a variety of seafood species, as well as 
in hamms. However, little is known about the pathogenic mechanisms involved in 
fish diseases. Many of the descriptions of vibriosls in fish suggest invasive, systemic 
disease. We examined the invasiness of V. vrrlnifcus (Vv) and V. fluvialis (Vfi in 
Mummichog (Fumfulus heferoclifas) anterior kidney and liver primary cnlture cells. 
and Vv, Vf, V. hollirne (K4). V. mimicus (Vm), and V. pamhaemolyticus (Vp) in an 
Atlantic Menhaden liver tissue cell line. Inhibitors of actin, micrombule. and recep- 
tor-mediated endocytosis were used to determine invasion mechanisms utilized in the 
liver ceU line. Invasion studies demonstrated that both Vf and Vv were internal&d 
into the Mummi:hog kidney and liver primary cells within 30 min. compared to an E. 
coil HBlOl control strain @ < 0.05). Using the Menhaden liver cell line, aU Wbtio 
spp.. except for Vh, were intemalixed within 1 b post infection. inhibitor studies 
showed that internalixatiou of Vm depended on all three uptake pathways. Vp was 
internalixed via both the microfilament and microtubule pathways, and internaUition 
of Vv and Vf was dependent on only the microtubule pathway. These results demoa- 
stxate that Vibrio spp.invade both primary and cultured fuh cells, and that intemalixa- 
tioa requirements vary among vibtio spp. 


